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ABSTRACT 


Aim: The aim of this current investigation is to evaluate the in-vitro antioxidant by various antioxidant assays and also the study, 
an attempt has been made to develop simple, precise and accurate HPTLC method 

Materials and Methods: to evaluate the in-vitro antioxidant by various antioxidant assays such as DPPH scavenging, nitric 
oxide scavenging, and also the study, an attempt has been made to develop simple, precise and accurate HPTLC method by 
using Rutin, Gallic acid and quercetin as a standard marker compound with mobile phase of Toluene-Ethyl acetate-Formic acid- 
Methanol(3:6:1.6:0.4). The detection of Rutin, Gallic acid and quercetin were performed at 254 nm respectively. 

Results: The ability to scavenge the free radical, DPPH was measured at an absorbance of 517 nm. So the DPPH % inhibition 
of ethanolic extract of A. Communis plant showed that IC50 values 831.36pg/ml (r 2 =0.9957) and Nitric oxide scavenging assay 
showed that IC50 values938.92pg/ml and 805.85pg/ml (r 2 =0.9766) respectively as compared to the standard of Ascorbic acid of 
43..71pg/ml (r 2 =0.9908) The detection of Rutin, Gallic acid and quercetin were performed at 254 nm respectively. 

Conclusion: From the present work we conclude that species of A.Communis are highly potential in biological activity. The 
preliminary screening of the samples revealed the presences of high value class of compound like phenolic group as the major 
content in the plants. In terms of the Antioxident activity of A. Communis possess higher activity 
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INTRODUCTION 

India has a rich culture of medicinal herbs and spices, which 
includes about more than 2000 species and has a vast geo¬ 
graphical area with high potential abilities for Ayurvedic, 
Unani, Siddha traditional medicines but only very few have 
been studied chemically and pharmacologically for their po¬ 
tential medicinal value [1,2]. Hence, natural products from 
medicinal plants need to be investigated by scientific meth¬ 
ods for their anti-oxidant activity. The plant Acalypha com¬ 
munis is a synonym of Ricinocarpus communis (Mull.Arg.) 
belonging to the family of Euphorbiaceae. It includes herbs, 
shrubs and small trees, Shrubs or suffrutex frequently with 
resinous bright droplets on leaves and inflorescences; indu¬ 
mentum of simple or glandular hairs. Inflorescences spicate, 
usually unisexual [3]. 


MATERIALS AND METHODS 

Collection, Identification and Authentification 
of the Plants. 

The leaves of Acalypha communis Mull. Arg., were collect¬ 
ed from the malappuram district, Kerala, India, during the 
month of October 2013. The plant materials were identified 
and authenticated by Dr. Pradeep Botanist Calicut Univer¬ 
sity, Kozhikode, Kerala. Voucher specimens were kept in our 
laboratory for future reference (437527 AC ). 

Preparation of extracts 

The granulated dried leaves of Acalypha communis (500 g) 
was packed in a Soxhlet apparatus and subjected to continu¬ 
ous hot percolation for 8 hrs using 450 ml of ethanol (95 
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% v/v) as solvent. The extract was concentrated to dryness 
under reduced pressure and temperature and dried in a desic¬ 
cators (yield 75 g, 15 % w/w). The extract was suspended in 
5 % gum acacia and used for further experiments. 

Preliminary phytochemical screening 

The extract were screened qualitatively for the presence of 
various groups of phytoconstituents using different chemical 
tests [4]. 

HPTLC STUDIES FOR QUALITATIVE ANALYSIS 
Instrumentation 

In the present work Camag HPTLC system equipped with 
Linomat 5 applicator, twin trough chamber (20x1 Ocm, 0.2 
mm thick) size, TLC scanner 3, Reprostar 3 with 12bit CCD 
camera for photo documentation, controlled by WinCATS- 4 
software were used. All the solvents used were of HPTLC 
grade obtained from Merck. All weighing were done on Pre- 
cisaXB 12A digital balance. 

Procedure 

The Ethanolic extract (sample A) solutions were prepared. 
The TLC plate was heated at 1200C for 30 min prior to use. 
Ethanolic extract solution (2 pi), standard solutions of Ru¬ 
tin, Gallic acid and quercetin (0.2pg/pl) were applied in 
duplicate, as tracks 8, with a band length of 6.0 mm each on 
a precoated silica gel 60 F254 TLC plate, with Linomat V 
applicator using a Hamilton syringe (100pi).Mobile phase 
for ethanolic extract was toluene: ethyl acetate: formic acid: 
methanol (3:6:1.6:0.4). No prewashing of the plate was 
done. Chamber saturation time 5 minutes. The purpose of 
development TLC plate was kept for distance of 77 mm. Post 
derivatization has been done with vanillin-phosphoric acid. 
The derivatized plate was dried in hot air oven at 60 °c for 
5 minutes, and scanned at 254 nm, band length 6.0 mm, slit 
dimension 6.00x0.45mm,micro, scanning speed (20mm/s) 
and source of radiation was Deuterium and Tungsten lamps 
respectively. The Rf and peak area of the spots were inter¬ 
preted by using software. The derivatized plate was photo 
documented under 254 nm light using Camag Reprostar 3, 
equipped with 12 bit CCD camera. 

IN-VITRO ANTIOXIDANT POTENTIAL CAPACITY OF 
THE LEAVES OF ACALYPHA COMMUNIS: 

DPPH -RSA method 

The free radical scavenging activity of ethanolic extract and 
the standard L-Ascorbic Acid (Vitamin C) was measured in 
terms of hydrogen donating or radical scavenging ability us¬ 
ing the stable radical DPPH [5,6]. Here,0.1mM solution of 
DPPH in alcohol was prepared and it must be protected from 
light influence and 3 ml of this solution was added to 1ml 


various concentration (125-1500 pg/ml) of extract or stand¬ 
ard solution of (10-100 pg/ml). Absorbance was taken after 
30 min at 517nm. Results are provided in Table (5,6) and 
Figure (6,7). The percentage inhibition activity was calcu¬ 
lated from [(A 0 -A 1 )/A 0 ] x 100, where A Q is the absorbance of 
the control and A 2 is the absorbance of extract/standard taken 
as Ascorbic acid. 

Nitric oxide scavenging assay 

Nitric oxide radical inhibition was estimated by the use of 
Griess Illosvory reaction [7,8]. In this method, Griess II- 
losvory reagent was converted by using Napthyl ethylene 
diamine dihydrochloride (0.1%w/v) instead of the use of 
1-napthylamine (5%). The reaction mixture (3 ml) contain¬ 
ing 2ml of 10 mM sodium 0.5ml saline phosphate buffer 
and 0.5ml of standard solution or ethanolic extracts of (500 
-1000pg/ml) were incubated at 25°C for 150min. After in¬ 
cubation, 0.5ml of the reaction mixture was mixed with 1ml 
Sulfanilic acid reagent (0.33% in 20% glacial acetic acid) 
and allowed to stand for 5min for the completion of the reac¬ 
tion of diazotization. After that standard solution of dihydro¬ 
chloride further 1ml added, mixed and was allowed to stand 
for 30min at 25°C. The concentration of nitrite was assayed 
at 546nm and was calculated with the control absorbance of 
the standard nitrite solution (without extract or standards, but 
the same condition should be followed). Here the blank is 
taken as the buffer and make up solvents and the Ascorbic 
acid (10 -50pg/ml) was taken as standard. Results are pro¬ 
vided in Table (7,8 ) and fgure (8,9) 

The percentage inhibition was calculated using the formula: 

A control - A test or A Std 

% Scavenging Activity =-xlOO 

A control 

Where, A control = absorbance of control 

A test or A Std = absorbance of test or std 

Statistical analysis 

The results of various studies were expressed as mean ± 
SEM and analyzed statistically using one way ANOVA fol¬ 
lowed by Dunnets Test to find out the level of significance. 
Data were considered statistically significant at minimum 
level of p< 0.05. 


RESULTS 

Preliminary phytochemical screening 

The preliminary phytochemical analysis of fractions of Aca¬ 
lypha communis shows presence of steroids, alkaloids, flavo- 
noids, glycosides, saponins, tannin and carbohydrate. 
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HPTLC finger printing of Acalypha communis chromatogram. The solvent system used in the investigation 
(sample A) was found to give compact spots for extracts at different Rf 

The ethanolic extracts of Acalypha communis were subject- values table no. 3 
ed to generate HPTLC finger printing profile represented as 


Table 1: Observation of Rf values and %area of the chromatogram of rutin and gallic acid at 254nm (std) 


Peak 

Start 

Rf 

Start 

Height 

Max 

Rf 

Max 

Height 

Max 

% 

End 

Rf 

End 

Height 

Area 

Area 

% 

Assigned substance 

1 

-0.01 

22.8 

0.02 

89.9 

8.13 

0.07 

i -4 

4-57 

4-57 

Unknown* 

2 

0.08 

0.3 

0.13 

147.1 

13.30 

0.21 

14.2 

1.26 

14.26 

Rutin 

3 

0.21 

14.4 

0.24 

45.0 

4.07 

0.25 

43.0 

1.84 

1.84 

Unknown* 

4 

0.25 

43*5 

0.26 

54*1 

4.89 

0.32 

0.0 

1.82 

1.82 

Unknown* 

5 

0.37 

9.1 

0.38 

10.5 

0.95 

0.41 

0.1 

0.30 

0.30 

Unknown* 

6 

0.45 

3*2 

0.46 

12.3 

1.11 

0.49 

1.6 

0.33 

0.33 

Unknown* 

7 

0.55 

1.6 

0.59 

19.7 

1.79 

0.60 

19.2 

0.66 

0.66 

Unknown* 

8 

0.64 

143 

0.70 

320.3 

28.96 

0.74 

123.4 

22.06 

22.06 

Gallic acid 

9 

0.74 

124.4 

0.84 

391.1 

3536 

0.96 

0.1 

53-99 

53-99 

Quercetin 

10 

0.97 

0.8 

0.98 

15.9 

i -43 

0.98 

3*7 

0.18 

0.18 

Unknown* 


Track 2 . ID: RUTIN GALLIC ACID 



Figure 1 : Observation of Rf values and % area of the chromatogram of rutin, gallic acid at 254nm (std) 

Table 2: Observation of Rf values and %area of the chromatogram of Quercetin at 254nm (std) 


Peak 

Start 

Rf 

Start 

Height 

Max 

Rf 

Max 

Height 

Max 

% 

End 

Rf 

End 

Height 

Area 

Area 

% 

Assigned substance 

1 

-0.01 

4-5 

0.02 

117.0 

! 3-98 

0.07 

40.7 

3590.9 

13.87 

Unknown* 

2 

0.18 

17-3 

0.19 

19.4 

2.32 

0.24 

0.0 

417.1 

1.61 

Unknown* 

3 

0.28 

3.2 

0.30 

16.1 

1.93 

0.32 

0.9 

171.7 

0.66 

Unknown* 

4 

0.32 

2.2 

0.33 

18.6 

2.22 

0.34 

0.0 

90.3 

0.35 

Unknown* 

5 

0.38 

0.0 

0.40 

12.1 

I.44 

O.4I 

2.9 

128.5 

0.50 

Unknown* 

6 

0.41 

3 -i 

0.44 

20.3 

2.43 

0.47 

12.5 

396.1 

i -53 

Unknown* 

7 

0.47 

13.6 

0.47 

23.1 

2.76 

0.49 

2.5 

161.9 

0.63 

Unknown* 

8 

0.50 

0.6 

0.51 

19.0 

2.27 

O.54 

0.0 

199.5 

0.77 

Unknown* 

9 

0.55 

0.7 

0.56 

22.0 

2.63 

O.58 

2.6 

236.9 

0.91 

Unknown* 

10 

0.70 

16.3 

0.74 

37-2 

4-44 

0.75 

26.7 

656.5 

2.54 

Unknown* 

11 

0.75 

26.7 

0.85 

532.0 

63-57 

O.96 

0.2 

19845.0 

76.64 

Quercetin 


n 
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Figure 2: Observation of Rf values and % area of the chromatogram of Quercetin at 254nm (std) 


Table 3: Observation of Rf values and %area of the chromatogram of ethanol extract of Acalyphacommunis 


Peak 

Start 

Rf 

Start 

Height 

Max 

Rf 

Max 

Height 

Max 

% 

End 

Rf 

End 

Height 

Area 

Area 

% 

Assigned substance 

i 

-0.01 

1.6 

0.02 

155*3 

21.94 

0.04 

143.0 

3375*4 

17.12 

Unknown* 

2 

0.04 

143.8 

0.05 

153*4 

21.68 

0.11 

71.6 

49 ! 5 * 2 

24.93 

Unknown* 

3 

0.12 

71.6 

0.13 

79*4 

11.23 

0.15 

64.6 

1452.0 

7.36 

Rutin 

4 

0.15 

64.7 

0.19 

98.4 

13.91 

0.25 

30.7 

4073.8 

20.66 

Unknown* 

5 

0.27 

27.0 

0.29 

29.9 

4.22 

0.33 

16.6 

1003.7 

5.09 

Unknown* 

6 

0.34 

15.6 

0.35 

17*5 

2.47 

0.38 

4*5 

279.7 

1.42 

Unknown* 

7 

0.39 

5 *i 

0.44 

34.8 

4 - 9 1 

0.49 

4*5 

1202.6 

6.10 

Unknown* 

8 

0.77 

8.4 

0.82 

60.0 

8.48 

0.83 

52.5 

1169.7 

5*93 

Unknown* 

9 

0.83 

52.3 

0.86 

67.1 

9.48 

0.93 

7.8 

2091.2 

10.60 

Quercetin 

lO 

0.93 

8.1 

0.95 

11.9 

1.68 

0.97 

0.0 

156.2 

0.79 

Unknown* 


Track 1 , ID: QUERCETIN 



QUERCETIN 
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Track 5 . ID: A 



Figure 3: Observation of Rf values and %area of the chromatogram of ethanol extract of Acalyphacommunis. 


All tracks @ 254 nm 



Figure 4: 3D HPTLC Chromatography 
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Figure 5: Photo documentation of Std and samples at 254nm 

IN-VITRO ANTIOXIDANT 


Table 4: Trials of % inhibition of DPPH radical scavenging assay (By using standard compd. Ascorbic acid) 


Cone, in [ig/ml 

% Inhibition 1 

% Inhibition 2 

% Inhibition 3 

10 

29 

30 

27 

20 

33 

33 

33 

30 

36 

36 

37 

40 

43 

44 

45 

50 

46 

46 

48 

60 

50 

5 i 

52 

70 

56 

55 

54 

80 

57 

60 

61 



Figure 6: Trials of % inhibition of DPPH radical scavenging as¬ 
say (By using standard compd. Ascorbic acid) 


Table 5. Trials of % inhibition of DPPH radical scav¬ 
enging assay (For ethanolic extract of Acalypha com¬ 
munis) 


Cone, in 
|ig/ml 

% Inhibition 1 

% Inhibition 2 

% Inhibition 3 

125 

!5 

16 

16 

250 

24 

23 

24 

500 

35 

35 

34 

750 

47 

47 

48 

1000 

58 

60 

57 

1250 

68 

68 

69 

1500 

84 

84 

85 
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Table 7: Trials of % inhibition of Nitric oxide radical 
scavenging assay 

(For ethanolic extract of Acalypha communis) 


Cone, in 
Hg/ml 

% inhibition 1 

% inhibition 2 

% inhibition 3 

500 

29.6 

31*3 

32.2 

600 

34.2 

35*7 

37 -i 

700 

37-4 

38.2 

38.9 

800 

40.8 

42.7 

43.6 

900 

48.2 

48.9 

49*5 

lOOO 

54*1 

54-4 

54-9 


Figure 7: Trials of % inhibition of DPPH radical scavenging as¬ 
say (For ethanolic extract of Acalypha communis). 


Table 6: Trials of % inhibition of Nitric oxide radical 
scavenging assay (By using standard compd. Ascorbic 
acid). 


Cone, in 
Hg/ml 

% inhibition 1 

% inhibition 2 

% inhibition 3 

10 

19 

21 

22 

20 

28.5 

28.5 

28.5 

30 

34.6 

35-5 

36.7 

40 

44 

46 

47 

50 

56 

56 

56 


Nitric oxide radical scavenging activity - 
etaholic extract sample A 


60 

50 

I 40 

| 30 

c 

5S 20 
10 






PF n 
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■ %inhibitionl 

■ %inhibition2 

■ %inhibition3 


Concentration (meg) 

Figure 9: Trials of % inhibition of Nitric oxide radical scaveng¬ 
ing assay (For ethanolic extract of Acalypha communis) 


Nitric oxide radical scavenging activity - 
Ascorbic aid 


■ %inhibitionl 
■%inhibition2 
■%inhibition3 


10 20 30 40 50 

concentration (meg) 



Table 8: Overall Results of all the % Inhibition studies 


Results of % 
Inhibition 

Samples 

* r2 values 

IC 50 values 

% Inhibition 
by DPPH-RSA 

Standard 

Ascorbic acid 

0.9852 

58.96|ig/ml 


Ethanolic extract 
of A.communis 

0.9957 

83i.36gg/ml 

% Inhibition 
by Nitric 

Standard 

Ascorbic acid 

0.9908 

43 - 7 1 9 g/ml 

oxide assay 

Ethanolic extract 
of A.communis 

0.9796 

938.92|ig/ml 


Figure 8: Trials of % inhibition of Nitric oxide radical scaveng¬ 
ing assay (By using standard compd. Ascorbic acid). 


DISCUSSION 


Preliminary phytochemical screening of the plants revealed 
the major class of compounds present in ethanolic extract of 
A.Communis like Alkaloids, Phenolic Compounds, Tannins, 
Steroids and Glycosides in major amounts. 


n 
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Capacity of DPPH -RSA 

The antioxidant reacts with stable free radical, DPPH and 
converts it to 1, 1- Diphenyl-2- Picryl Hydrazine. The abil¬ 
ity to scavenge the free radical, DPPH was measured at an 
absorbance of 517 nm. So the DPPH % inhibition of etha- 
nolic extract of A.Communis plant showed that IC50 values 
831.36pg/ml (r2=0.9957). Ascorbic acid has taken as refer¬ 
ence which showed 58.96pg/ml. (r2=0.9852) among these 
results ethanolic extract of A.communis has more potent than 
traditionally claiming decoction. The results of % inhibition 
as shown in the Table:9 respective to IC50 values and regres¬ 
sion r2 is the mean value of (n=3). The A.Communis leaves 
possesses the antioxidant activity and its substances may be 
potential responsible for the treatment of jaundice. So there 
are many scopes are there in leaves portion of this plant. 

Capacity of Nitric oxide scavenging assay 

Nitric oxide is a very unstable species under the aerobic con¬ 
dition. It reacts with 0 2 to produce the stable product nitrates 
and nitrite through intermediates through N0 2 , N 2 0 4 and 
N 3 0 4 . It is estimated by using the Griess reagent. In the pres¬ 
ence of test compound, which is a scavenger, the amount of 
nitrous acid will decrease. The extent of decrease will reflect 
the extent of scavenging, the %inhibition of ethanolic ex¬ 
tracts of three parallel readings of (r2=0.9796) showed that 
IC50 values938.92pg/ml and 805.85pg/ml (r2=0.9766) re¬ 
spectively as compared to the standard of Ascorbic acid of 
43..71pg/ml (r2=0.9908). 


preliminary screening of the samples revealed the presences 
of high value class of compound like phenolic group as the 
major content in the plants. In terms of the Antioxident activ¬ 
ity A. Communis possess higher activity. 
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